Oral mucosal melanoma is an extremely rare, aggressive malignancy that is noticeably distinct from its cutaneous counterpart by its heterogeneity in clinical course, histopathological features and prognosis.
INtrodUctIoN
Malignant melanomas develop from melanocytes which are derived from the neural crest and are widely distributed throughout all cutaneous, ocular, and mucosal surfaces with the cutaneous types being more common than the mucosal. 1 The oral mucosal melanoma (OMM) is an extremely rare, aggressive malignancy that is noticeably distinct from its cutaneous counterpart by its heterogeneity in clinical course, histopathologic features and prognosis. 2 There is limited knowledge on the aetiopathogenesis of OMM, however, recent studies have been focused towards molecular and genetic studies. Studies on cytogenetic alterations (loss of heterozygosity) and familial patterns of inheritance have been investigated, and these differ genetically from cutaneous melanomas. 3 Unlike their cutaneous counterparts which are believed to arise due to chronic exposure to the sun; most clinicians and researchers believe that OMMs arise de novo, and less frequently from a precursor benign melanocytic lesion.
2 Oral mucosal melanomas may present with a heterogeneous range of macroscopic and microscopic features that can make the clinical histopathologic diagnosis and interpretation difficult 2 and hence may complicate the therapeutic approach. 3 The OMM usually presents at a more aggressive vertical (nodular) growth phase with the underlying submucosa already invaded. 4 The aggressive nature of this tumour commonly presents with widespread metastasis in advanced stages with the most common sites of metastases being lymph nodes, liver and lungs. Conventional treatment of oral malignant melanoma includes surgical excision that may be combined with radiotherapy or chemotherapy.
3 The five year survival rate has been reported as varying from 0-55%. 5 epidemiology Oral mucosal melanomas are very rare neoplasms, and account for 1% to 8% of all melanomas in United States and Europe. 6 The incidence of this neoplasm and the associated survival rate are very low in Europe, whilst higher incidences have been reported amongst the Japanese, consultation. Studies done on the incidence of oral malignant melanomas in the South African population have been extremely limited with only two cases reported in the past five years.
12,13 Early diagnosis and prompt management is essential for improved survival rates and dental clinicians need to be made aware of the different presentations and the need for urgent referral. The tumour usually occurs more in males than females. 6, 14, 15 According to Muller, the male to female ratio is noted at 2.5-3:1. 16 Kumar et al also reported a similar ratio, 3 but there have been contrasting reports in the literature with some reports suggesting a slightly higher female incidence.
17

Diagnosis
The OMM that presents without skin lesions is referred to as the primary oral melanoma (POM). The POM is initially asymptomatic 19 and not readily seen. Together with inexperience of surgeons/dentists in its identification during early stages, these factors lead to delayed diagnosis and hence the poor prognosis of mucosal melanomas.
2,17
The palate is the most common site of involvement (32%-40%), followed by the maxillary gingiva (16%). 4, 6, 11, 19 Other sites that may be involved include the mandibular gingiva (7%), buccal mucosa (7%), lips (7%) and alveolar gingiva (5%)6; all of which are easy to access during routine intraoral clinical examination.
3
In cases where POM is suspected, and having no previous history of melanomas, a whole body skin examination and ophthalmic examination must be done to exclude primary cutaneous or ocular melanomas. 21 Depending on the size and site of the lesion, an incisional/ excisional biopsy is mandatory when suspicion for oral melanoma is high.
19
Lesions which mimic malignant melanomas and should be considered in differential diagnosis include: amalgam tattoo, Kaposi's sarcoma, vascular blood-related pigments, oral melanotic macule, physiologic pigmentation, drug-induced pigmentation and zygomycosis, the latter particularly in cases having a medical history of diabetes.
The POM case we are reporting in this paper is of interest to the dental community because of its striking clinical resemblance to an intra-oral zygomycosis infection, which is often associated with acidosis as a result of diabetes mellitus (DM). 18 Greene et al proposed three criteria for the diagnosis of primary oral malignant melanoma: 22 The demonstration of malignant melanoma in the oral
The presence of e so-called junctional activity' (i.e.
• melanocytes arranged along the basal layer of the surface epithelium) in the lesion The inability to show malignant melanoma at any other • primary site These criteria have been used for many years in the diagnosis of primary oral malignant melanomas. More recent and improved methods are now also utilized together with conventional microscopy. Included are cytogenetic and molecular analyses and in particular the use of sensitive markers such as HMB-45, S-100 protein and NKI/C3, HLA-DR, PCNA and cytokeratin (AE1/AE3). 6 About 10% of cases have been reported to be amelanotic, which complicates the diagnosis even further. However more than 95% of lesions are anti S-100 antigen positive and more specific markers including HMB-45, Melan-A and antityrosinase can be used to facilitate the diagnostic process.
Classification A simple classification of malignant tumours based on a clinical staging system (primary tumour (T); lymph nodes (N); distant metastases (M): TNM) has been used on oral mucosal melanomas and recognizes three stages (Table 1) . This system has been shown to be of prognostic value and is used to direct treatment. 19 Current conventional parameters such as Clark's level and the Breslow tumour thickness, 2,4,17 are important prognostic indicators for cutaneous melanoma but these were not originally established for mucosal melanomas; and there has been very little evidence to support their direct application to cases of oral malignant melanomas. The classification of oral melanomas is very controversial and not well documented compared with the skin melanomas, because of their different behaviour.
19 A nomenclature was proposed at the 1995 WESTOP Banff Workshop to classify oral melanomas by histological patterns such as in situ, invasive and, combined invasive and in situ. 4, 6, 17 Since then, researchers have made various attempts at classification systems but none have been confirmed in the literature to date.
cAsE rEPort
A 76 year old female patient presented to the Oral Medicine clinic with a complaint of a large 'black growth' on her palate with spontaneous bleeding from the site. The patient only became aware of the 'growth' following the extraction of tooth 26; which had occurred one month prior to consulting with us. The reason for the extraction of tooth 26, as reported by the patient, was increased mobility which made it difficult to chew. Following extraction at the local clinic, she was given antibiotics and subsequently referred to the Oral Medicine Clinic for further investigations, as there was no resolution with antibiotic treatment. At the time of initial examination the patient confirmed that she was receiving treatment for diabetes, hypertension and arthritis.
Extra-oral examination discovered enlarged left cervical and submandibular lymph nodes (Figure 1 ) which were also tender on palpation. Intra-oral assessment revealed a large black-brown fungating mass in the 24-28 region covering almost the entire left side of the hard and soft palate (Figure 2 ). The palatal lesion was continuous with the lesion on the buccal gingiva via the interdental papillae (Figure 3 ). Whilst the palatal lesion was homogenous in colour, the gingival lesion was of mixed hue with an Case Book > erythematous area amid the predominantly brown-black lesion. The patient also presented with poor oral hygiene and severe halitosis. Physiologic pigmentation was noted on the buccal maxillary and mandibular gingiva; and in the 24 area the lesional tissue appeared to be confluent with the physiologic pigmentation.
The panoramic radiograph exhibited a 'moth-eaten' radiolucency in the region of 24-28 with severe bone loss and a loss of lamina dura around teeth 26 and 27 (Figure 4 ). An incisional biopsy was taken from both the palatal and gingival lesions and the specimens were submitted to the National Health Laboratory Services (NHLS) for analysis. Since the patient had no cutaneous lesions the possibility of a metastatic malignant melanoma to the oral cavity was ruled out in this case. Histologically the tumour showed a cellular proliferation of spindle cells and epitheloid cells ( Figure 5 ). The melanocytes appeared pleomorphic with pale nuclei, prominent nucleoli, brisk mitotic activity and pale cytoplasm containing melanin pigment (Figures 6 &  7) . These histological features were morphologically in keeping with an invasive malignant melanoma.
The patient received counselling when the results were made known to her. She was subsequently referred to the Department of ENT for further management. Though there were no distant metastases noted, there was N3 nodal involvement. The patient was placed on the surgical list for resection and soft tissue reconstruction. Unfortunately the patient passed away three months later before undergoing surgical intervention.
dIscUssIoN
The primary mucosal malignant melanoma is an exceedingly rare and biologically aggressive tumour.
11,19
It is known to account for 0.5% of all malignant oral neoplasms. 11 To date, most reported cases of oral malignant melanomas have been associated with an extremely poor prognosis, diagnosis having been at a late-stage of the disease. The reasons for this are not completely understood.
3 Garzino-Demo stated that the possible reason for the poor prognosis is not only late detection but the problem could also be related to the histotype, difficulty with the wide resections necessitated during surgery and close proximity to vital structures, early haematogenous metastases and the age of the patient. 14 Risk factors for oral mucosal melanoma have not been confirmed, as the oral mucosa, unlike the skin, is not exposed to the sun. Cigarette smoking was considered as a risk factor because of the higher incidence of oral pigmented lesions amongst smokers but studies have not been conclusive. 21 Diabetes has been hypothesized as a potential risk factor for melanoma, based on both population-based and clinical surveys which showed a predilection of melanoma to occur in individuals with diabetes. 23 The results of this study by Qi et al point to the possibility of diabetes being an independent risk for melanoma, a likelihood further strengthened by the reported increased efficacy of anti-melanotic drugs when used in combination with the anti-diabetic drugs than when used alone. 24 The patient presented in this paper was diabetic; and hence the question to be asked is: could her diabetic status have played a role in the development of the melanoma or impacted on its aggression? A number of possible mechanisms through which DM can impact on melanoma have been postulated.
23
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The complex aetiopathogenesis and the rarity of melanoma have lead to familial risk recently becoming a strong field for investigation by researchers. Future studies are directed at biomarker identification and early detection with the possibility of prevention through the use of predictive genetic testing for melanoma, which is aimed at reducing mortality. However, studies are still relatively new and are mainly focused on the cutaneous forms of melanoma. Whilst oral melanoma develops de novo, it has been linked to precursor non-threatening benign oral melanocytic lesions. 2, 4 The case that we have reported on had racial/ physiologic pigmentation. The apparent confluence of the lesion on the buccal gingiva of tooth 24 (Figures 2&3) with the racial pigmentation can only be suggestive. Though it cannot be suggested that all benign melanocytic lesion will transform to malignancy, nevertheless, given the common link to familial heredity between racial pigmentation and oral melanoma,; it appears prudent to recommend close follow-ups on patients with oral melanocytic lesions, in particular racial pigmentation. Whilst no melanocytic lesion has been confirmed as a precursor lesion for oral melanoma, a third of the patients diagnosed with melanoma have a history of a pre-existing pigmentation at the site of the tumour; 4 and when biopsied such pigmentations often display atypical melanocytic hyperplasia.
15,25 Close follow-ups are recommended on patients in the age groups between the 5th and 7th decade with melanocytic lesions, particularly physiologic pigmentation. Studies to further explore this association should be encouraged.
Surgery remains the main treatment option. After surgical management and ablation, recurrence and metastasis are frequent events in these cases. Surgery and chemotherapy with or without immunotherapy or radiation therapy is generally the most preferred choice of treatment. Malignant melanoma is generally resistant to radiation therapy but this can be used as an adjunctive treatment when adequate margins are not achieved after surgery due to close proximity to vital structures. Chemotherapy can be used to reduce the size of the tumour for improving surgical management.6 In recent literature surgical excision with a course of IL-2 as adjunctive therapy has been proposed to reduce the incidence of recurrence, but the data regarding this option is still lacking.
coNcLUsIoN
The importance of maintaining a high index of suspicion during routine oral examinations by clinicians can never be stressed enough, particularly when pigmented lesions are seen, occurring on the palate and the maxillary gingiva, which are high-risk sites for malignant melanoma. Equally important is the education of patients especially those perceived to be at risk, for them to do regular selfassessment of the oral mucosa and to keep regular review appointments with the clinician, as this may help with early diagnosis of OMM. Clearly not enough is known about melanomas and specifically oral melanomas. However, given their aggressive nature and poor prognosis, research on risk factors and management of oral melanoma is essential to enhance the survival rates of these patients; and should be encouraged.
